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S. aureus is one of [he leading causes ol nosocomial, community, and loodborne infections. 
The organism has poienlial use as a hiowcapon due to the pioduciion ol yiucroioxin li which 
is an incapacitating toxin il ingested and .1 lethal toxin il inhaled. Molecular typing methods 
are currently being used to delect the spread of antibiotic resistant isolates, to track endemic 
clones, and will be used to track loodhornc outbreaks involving S. aureus. In this study two 
typing techniques, pulscd-ficld gel electrophoresis tlMGI.) and multilocus sequence typing 
(MLST) will be compared to determine the advantages and dis.nhant.iges of each in the 
molecular epidemiology of S. aureus. Il is hypoihcsi/ed that PKiL will result in a higher 



es of nosocomial- and community-acquired 


thes. 


ia(4). The 1 


' of 


>rbidity. mortality, cost of treatment, and 
th MRS. A infections (.3). Recent publications 
acquired MRSA is becoming commonplace and that particular S. aureus clones feature 
prominently in epidemics occurring 111 the I'nilcd States th) illustrating the importance of 
tracking these isolates in the en\ ironment. I'ulsed-field gel electrophoresis (PFGE) is 
currently the "gold standard" for tracking S. aureus isolates but the technique is labor 
intensive and results in data that is not easily shared between laboratories. In contrast, 
multilocus sequence typing iMI.S I 1 can be performed in high-throughput laboratories and 
results in highly portable genomic data. MLST has been used successfully for 
characterizing methicillin-rcsisi.ini and niciliicillin-suscepnble isolates 1 I 1 and lor clonality 
and evolution studies (2, 5). In the present study, we compared I'l ( d and MLST for typing 
30 community-acquired mcthicillin-rcsistani V aureus (CAMRSA) isolates. The isolates 
were obtained from Florida anil Washington states and they represent several disease 
manifestations. 
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wash. The commonly used .V. 
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is marker isolate NRS77 (NCTC 8325), was used a 

versity of Washington Medical Centers in Washing 
in Tampa, Florida. Community-acquired isolates w 
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I'lilsod-licld (id Klectrophor 

Single colony is 


■s of S. a 


■s cells w 
d bye 


overnight in TSA broth at 37 C w 
ere prepared by ni 


0 rpm. 


were resuspended in I'lV solution ( Iris, NaCI 

allowed to cool for 15 minutes at 4'C. I wo plugs were prepared in reusable plug molds for 
each 5'. aureus isolate. I'lugs were then placed in 15 ml conical lubes containing H ml of EC- 
lysis solution (Tris, NaCI. detergents, lysozymc. lysosiaphin) and incubated for five hours at 
37°C with gentle shaking. After five hours, the EC-lysis solution was decanted and replaced 
with ESP solution tEDTA. sarcosyl. proteinase K) and incubated overnight at 50°C with gentle 
shaking. The plugs were then washed three times 1 30-45 minutes for each wash) with 'I'l: 
t ins. 11)1 \ at 50 (' and stored in liesll I I. at 4 (' until needed. Hug slices were digested 

agarose gels and electrophoresis was performed using the ( III. I Mapper 1H10R.nl 1. Gels were 
run for 20 houis .11 :niiY using ,w uch tunes horn 5.2- 34.0s. dels were stained with ethidium 

ISioNiimcrics software package Version 3.0 for analysis. 
Multilocus Sequence Typing 

The sequences of 7 .V. aureus housekeeping genes' areC '. «;•»£. sip. gmk, pta, tpi, and yqi are 
required for MLST. Genomic DNA from the 30 .V aureus strains was isolated using the 
MagNA Pure (Roche Diagnostics) system and used as template for amplifying the above 
genes. The resulting PCR product was purified using the Wizard Promega PCR Prep kit 
according 10 die manufacturer's protocol Raw sequence data was obtained using a Beckman 
Coulter® CEQ 8000 (Fullerton, CA) DNA sequencer following manufacture's instructions. 

DNASlar software package. The resulting alignments were compared to the online S.iiureu\ 
.net) to assign alleles. Allelic patterns were then used to assign the 


;e types. 
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product using SeqMan. Sequencing reaciions ranged from 350 to over 700 bases, but only 450bp was 
required for assignment of alleles. The resulting alignments were compared to those in the online MLST 

seq ST) (Table I ). Only loui SI 1 1 1 1 the majorilv ol 

which were ST 8 or ST 5. 
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I MLST Pah 


rs by PFGE as 


re photographed using a GclDoc system and lilt images were 
Dendrograms were derived from the unweighted pair group 
aid based on Dice coefficients. The S. aureus isolates were 
shown in Figure 3. Isolates did not cluster based on either the 
in which they were isolated or on their disease manifestations. Isolates with the same pulsotype 
always had the same MLST sequence type, however isolates with the same sequence type were 
frequently further differentiated by PFGE (Figure 3) For example, CBD0665 and CBD0677 were 
both assigned to ST 8 by MLST, but the PFGE patterns differ by >7 bands. The largest cluster of 
isolates was a match to the recently described L'SA300 epidemic clone (data not shown) which is 
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.25 and 0.5% respectively. 


Washington si 


Siuphyloeaeeus aureus isolates collected from Fl 

identified and subtyped by PFGE and MLST. Isolates were selected for the study 
based on being from different community-acquired disease etiologies including 
wound, urine, blood, and other manifestations and based on then PIGE patterns. 
PFGE resulted in 23 pulsolypes as determined by liioNumerics® gel analysis. 
Isolates were not clustered based on cither the state in which they were isolated or on 
their disease etiology. Multilocus sequence typing analysis resulted in 4 sequence 
types for the same 30 isolates Isolates with the same pulsotype always had the same 
MLST sequence type, however isolates with the same sequence type were frequently 
further differentiated by PFGE. PFGE is therefore the more discriminatory of the 
o techniques because il can identify subgroups w ithin each multilocus sequence 


type. Lik. 


of is 


inifestation. One of the 7 genes used for MLST. ylpp. was nearly always 
assigned allele l in our study, suggesting that this gene does not add much 

wrulcncc determinant, may add discriminatory power to 5. aureus MLST. The 
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molecular epidemiology for tracking these isolates. To date tilery i 
accessible centralized database for comparing PFGE patterns for S. aun 
is no standard protocol for S. aureus PFGE. 
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rapid spread worldw ide. 
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